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Improvements Relating to Fluid Transfer Assemblies 

This invention relates to fluid transfer assemblies. 
It has been developed primarily for the preparation of 
medical syringes where a liquid medicinal substance is 
5 initially kept in a reservoir separated from a transfer 
device by a piston seal. For use, this piston seal has to 
be penetrated so that the liquid can pass into a cannula 
within the transfer device and thence to a needle. It is 
desirable that, after use, the penetration should be 
10 removed, leaving the remainder of the liquid sealed within 
the reservoir. 

Maintaining the piston-seal leak proof during and after 
penetration has been a problem, but this invention aims to 
answer it. 

15 According to one aspect of the present invention there 

is provided a fluid transfer assembly comprising a body with 
a chamber closed by a resilient plug presenting a socket to 
the exterior, and a connector with a passage therethrough 
co-operable with the plug for a leading spigot to enter the 

2 0 socket and penetrate further through the plug to open 
communication between the passage and the chamber while the 
portion to the rear of the spigot screws into the socket and 
forms a seal before the leading end of the spigot enters the 
chamber. 


WO 00/13723 PCT/GB99/02904 
2 

In one form, the socket has a complementary screw 
thread for engagement by the screw thread of the connector. 
But in another form the socket wall is plain and the 
connector has a self-tapping thread that bites into the 
5 relatively soft material of the plug. In the latter case, 
between the self-tapping thread and the spigot there is 
preferably a widened portion which can snap through the neck 
of the socket (into which the screw thread bites) to enter 
a widened base of the socket to make the connector captive 

10 to the plug. 

The assembly may include a further body with a chamber 
closed by a plug, and the connector may then be adapted to 
fit sealingly to this further body and simultaneously 
penetrate the plug to put the end of the passage remote from 

15 the spigot in communication with the chamber of the further 
body. The plug of this further body can present a socket to 
the exterior and the connector can have screw engagement 
therewith in a manner similar to its engagement v/ith the 
plug of the first body. 

20 In another possible arrangement the plug of the further 

body has a thin section penetrable by a sharpened spigot at 
said remote end of the passage, simultaneous with a snap or 
press fit of the connector with the further body. 

These embodiments with two bodies enable material in 

25 the tubular body to be mixed with material in the bottle 
between the self -tapping thread and the spigot there is 
preferably a widened portion which can snap through the neck 
of the socket (into which the screw thread bites) to enter 
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a widened base of the socket to make the connector captive 
to the plug. 

There may be a pre-cut slit between the base of the 
socket and the inner, chamber end of the plug that self- 
5 seals in the absence of the spigot but which allows the 
penetration of the spigot. The socket will preferably have 
a central narrow recess in its base leading to the pre-cut 
slit, the spigot fitting snugly into this recess before it 
is advanced into the slit. 
10 Alternatively the spigot may be of needle form so that 

the screw action will cause the needle tip to pierce the 
plug between the base of the socket and the inner, chamber 
end of the plug. 

Generally the body will be tubular. The plug may be 
15 slidable therein but resistant to rotation, so that the 
connector can screw into it. Thus the body and connector 
may form a syringe, the connector having a needle at the 
opposite end of the passage from the spigot. 

Alternatively the body may be a bottle, the plug 
20 sealing the mouth of the bottle. 

Conveniently, the connector has a valve to open or 
close the passage. 

In another version with two bodies whose contents are 
to be mixed the end of the passage remote from the spigot 
25 opens into a socket that sealingly receives a glass ampoule. 

Also, in another version where the body and connector 
form a syringe, the body has a needle at the end opposite 
that which the connector enters to mate with the plug. 
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According to another aspect of the present invention 
there is provided an assembly for making the needle of a 
syringe safe after use, the assembly comprising a needle 
holder that fits tightly to the forward end of the body of 
5 the syringe, and a sleeve which houses the holder and which, 
in an in use position, shrouds said forward end and secures 
to the body of the syringe rearwardly of the holder, a 
needle of the holder then projecting forwardly clear of the 
sleeve, wherein the sleeve is removable forwardly from the 

10 syringe body, that removal dislodges the needle holder when 
the sleeve has moved sufficiently to shroud the needle, and 
the needle holder is retained by the sleeve with the needle 
shrouded when removal is complete. 

The rear end of the sleeve is conveniently reduced to 

15 present an internal shoulder which dislodges the needle 
holder on removal . 

The reduced rear end portion of the sleeve may be a 
tight fit onto the body of the syringe, in which case the 
holder may fit firmly into the sleeve immediately forward of 

2 0 the shoulder and thereby be retained after removal. 

Alternatively, the reduced rear end portion of the 
sleeve may screw onto the body of the syringe, in which case 
the sleeve may be internally screw threaded forward of said 
shoulder and the needle holder may have a formation that 

25 engages this thread as the sleeve is unscrewed from the body 
of the syringe, the retention of the needle holder after 
removal being by the engagement of said formation with the 
screw thread. 
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Normally, a needle cap will cover the needle before 
use, its rear end being retained between the needle holder 
and the sleeve. It will simply be pulled clear to expose 
the needle. 

5 For a better understanding of the invention some 

embodiments will now be described, by way of example, with 
reference to the accompanying drawings, in which: 

Figures 1A and IB are longitudinal axial sections of a 
syringe respectively before and after use, 
10 Figure 2 is an axial section of a piston-seal for the 

syringe of Figure 1, 

Figures 3A to 3E show, in axial section of part of the 
syringe, a sequence of movements as the syringe is prepared 
for use, 

15 Figures 4A and 4B are axial sections of part of another 

syringe in different states of engagement of its piston-seal 
by a transfer device, 

Figures 5A and 5B are axial sections of the forward 
portion of a further syringe before and after use, with a 
20 removable needle assembly, 

Figures 6A and 6B are axial sections of the forward 
portion of yet another syringe before and after use, with a 
removable needle assembly, 

Figures 7A to 7E show a yet further syringe in axial 
25 section with arrangements for a two-component dose, 

Figures 8A, 8B and 8C are respectively axial sections 
of a bottle, a transfer device and syringe, 

Figures 9A, 9B, 9C and 9D are axial sections of a 


WO 00/13723 PCT/GB99/02904 

6 

bottle, transfer device and syringe in stages preparatory to 
and in use, 

Figures 10A, 10B and 10C are respectively axial 
sections of an ampoule before use, a transfer device, and 
5 part of the ampoule and transfer device ready for use, and 
Figures 11A, 11B, 11C, 11D and HE are axial sections 
of a syringe and bottle in a preparatory sequence without a 
transfer device. 

Referring to Figures 1A and IB, a liquid substance 9 to 
10 be injected by a syringe 10 is held in a tube 11 open at its 
forward end 12 and closed at its rear end 13. It may be 
transparent or translucent and marked with a scale by which 
to gauge the amount of liquid 9 within. A transfer device 
14 is co-axially aligned with this tube and carries at its 
15 rear end within the tube an elastomeric piston- seal 15 which 
traps the liquid 9. At its forward end, the device 14 
carries a needle 16, initially protected by a cap 17 which 
engages over a needle holder 18 . 

The transfer device 14 is basically a rod 19 with a co- 
20 axial cannula 20. Its rear end 21 has a screw thread 22 
which enables it to be screwed into a socket 23 of the 
piston-seal 15 with a complementary thread. The socket 
faces towards the open, forward end 12 of the tube 11. The 
forward end 24 of the device 14 develops into a frusto- 
25 conical portion 25 over which the skirt of the needle holder 
18 tightly fits. Lateral wings 26 are provided just to the 
rear of the portion 2 5 to serve as a grip in use. 

As best seen in Figures 2 and 3, the piston-seal 15 has 
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a pre-cut slit 27 from a central recess 28 in the base of 
the socket 23 to the centrally recessed rear end of the 
piston-seal. The rod 19 is extended beyond the screw thread 
22 by a narrow spigot 29 which can closely fit the recess 
5 28. Externally, the piston-seal 15 has annular ribs or 
beads 30, 31 and 32 whose outer diameters are greater than 
the internal diameter of the tube 11. But the resilience 
of the piston- seal allows it to be inserted through the 
forward end 12, and these ribs or beads are compressed and 
10 flattened out to give a leakproof peripheral seal. At the 
same time the slit 27 is compressed to ensure that is 
liquid- tight . 

The rod 19 of the transfer device 14 is fitted as shown 
in the series of Figure 3, the screw thread 22 making a leak 

15 proof seal with the thread of the socket 23 by the time the 
spigot 29 reaches the mouth of the recess 28 (Fig. 3A) . 
The rod 19 is screwed further (Fig.3B) until the spigot 29 
bottoms in the recess 28, and then more, forcing the split 
27 to open (Fig.3C). This is continued (Figs. 3D and 3E) 

2 0 until the spigot 2 9 is through into the recess in the rear 
end of the piston- seal 15 and the screw thread 22 is fully 
home in the socket 23. The liquid 9 thus has access to the 
needle 16 via the cannula 20, and once the cap 17 has been 
removed, the syringe 10 can be used. 

25 This operation can be reversed, and the split 27 will 

close up again on removal of the spigot 2 9 to keep any 
remaining liquid 9 secure against leakage. The tightness 
of the fit of the piston-seal 15 within the tube 11 ensures 
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that the piston-seal does not rotate while the rod 19 is 
being screwed in and out. The exhausted syringe 10 with 
the two main parts separated is shown in Figure IB. 

Figures 4A and 4B show a modification of the rear-end 
5 of the rod 19 of the transfer device 14 and the piston-seal 
15. Instead of a screw- threaded socket 23 there is a 
cavity with a funnel mouth 41, a central neck 42 and a wider 
chamber 43 extended rearwardly by a coned base 44. Between 
the screw-thread 22 and the spigot 29 there is, going 

10 rearwardly, a cylindrical portion 45 with a diameter 
matching that of the neck 42, and a f rusto-conical portion 
46 tapering into the base of the spigot, its own base 
forming a forwardly facing annular shoulder 47. The axial 
length of the chamber 43 is substantially equal to that of 

15 the slit 27. 

When offered up, the rod 19 can be forced rearwardly to 
snap the f rusto-conical position 46 through the neck 42, 
bringing the end of the screw thread 22 into the mouth 41 
and the tip of the spigot 29 into the slit 27 (Figure 4A) . 

20 Rotating the rod 19 forces the screw thread to bite into the 
neck 42 and advance the spigot 2 9 through the slit 27 until 
it emerges to the rear of the piston-seal with the portion 
46 nesting in the base 44. 

This can be reversed, to re-seal the slit 27, but the 

2 5 shoulder 4 7 will engage the step between the chamber 4 3 and 
the neck 42 to prevent separation of the rod and piston- 
seal . 

Figure 5 shows a modification of Figure 1 in which the 
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forward end portion 25 of the transfer device 14 is elon- 
gated and fitted with a stepped guard sleeve 51. Before 
and during use the sleeve is retracted against the roots of 
the wings 26, being retained by the tightness of its fit to 
5 the base of the portion 25 and by a narrow internal shoulder 

52 behind the base rim 53 of the needle holder 18. For 
use, the cap 17 is pulled clear of the sleeve 51 leaving 
that and the needle holder 18 in place and the needle 16 
exposed. After use, the sleeve 51 is pulled forwardly and 

10 the shoulder 52 snaps past the base rim 53, which later 
meets a more pronounced internal shoulder 54. At this 
point the needle 16 is safely within the sleeve 51. 
Continued forward pulling on the sleeve dislodges the needle 
holder 18 from the forward end of the transfer device 14, as 

15 shown in Figure 5B. The needle 16 is thus within a unit 
disposable separately from the rest of the device. The rim 

53 is a firm fit within the sleeve to the rear of the 
shoulder 52 and so if the unit is upended the needle will 
not re-project. 

2 0 Figure 6 shows a variant of this. The forward end 

portion 25 is screw threaded from its root up to its 
slightly tapered extremity over which the needle holder 18 
fits. The narrow rear end of the guard sleeve 51, to the 
rear of the shoulder 54, has a complementary internal 

25 thread. Also, between the shoulders 52 and 54 the sleeve 
is internally screw- threaded and the base rim 53 of the 
needle holder 18 is shaped to engage in that screw thread. 
So, instead of simply pulling the sleeve 51 forwardly after 
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use, it is rotated and the screw action takes it forwards. 
The needle holder 18 remains fast on the portion 25 with the 
sleeve 51 being screwed past it until the shoulder 54 
reaches the rim 53, when the final unthreading turns free 
5 the needle holder 18 from the portion 25. The rim 53 keeps 
the needle holder 18 captive within the sleeve, and the 
needle 16 safe, as shown in Figure 6B, by its engagement 
with the internal screw thread. 

Figures 7A, 7B, 7C, 7D and 7E show a syringe assembly 

10 adapted for mixing two components, for example a liquid 
solvent and a solid active substance, in particular a 
lyophilisate, before injection. 

The needle 16 is not fitted to a holder but is inserted 
into the forward end of the cannula 20, where it is cemented 

15 to project from the leading end portion 25, whose outer 
surface is a Luer cone. An adaptor 60 has an annular skirt 
61 whose internal surface is a complementary Luer cone to 
fit over the portion 25 while the needle enters a co-axial 
passage within a nose 62. This matches the rear end of the 

2 0 transfer device described above, having an external screw 
thread 63 reducing to a spigot 64 in which the tip of the 
needle 16 is a close fit when the adaptor is in place. In 
Figure 7A, a protective cap 65 is shown pressed into place 
over the spigot 64 . 

25 A bottle 66 with the solid to be mixed has its neck 

plugged by an insert 67 similar to the piston-seal 15 in 
having a pre-cut slit 68 between its underside and a central 
recess 69 at the base of a screw threaded socket 70. 
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For mixing, the cap 65 is removed and the adaptor 60 is 
screwed into the insert 67, the spigot 64 opening its way 
through the slit 68. The solvent can then be injected into 
the bottle 66 to mix with the solid, and that mixture is 
5 then drawn back into the tube 11 (Figure 7D) . The bottle 
66 is pulled away (Figure 7E) , taking the adaptor 60 with 
it, leaving the needle 16 exposed and ready for injection. 

Another syringe assembly where the components are mixed 
before injection is shown in Figures 8A, 8B and 8C and 
10 comprises a sealed and capped bottle 81, a syringe 82 and a 
coupling element 83. 

The bottle 81 contains an active substance 84 and its 
sealing stopper 85, held by a crimped cap 86, has a central 
thin zone 87. 

15 The syringe 82 is fitted with a cap 88 over its needle 

89 at the distal end, and a piston-seal 90 with a screw- 
threaded socket 91 opening rearwardly confines liquid 92. 
This liquid may be inert and simply serve as a vehicle for 
the active substance 94, but it could also have an active 

20 function itself. 

The coupling element 93 is basically a rod 93 with a 
co-axial cannula 94 which at one, externally screw- threaded 
end 95 receives a hollow needle 96. This screw end fits 
the socket 91. Towards the other, proximal end 97 there is 

25 a stop valve 98 with an operating handle 99 which can 
selectively open or obstruct the cannula 94. The cannula 
extends into a hollow spike 100, co-axially within a 
cylindrical cap 101 at the end 97. The interior of the cap 
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is thickened towards the mouth to form a shoulder 102. 
This enables the cap 101 to snap securely onto the neck of 
the bottle 81 while the spike 100 simultaneously pierces the 
thin zone 87. The snap fit is intended to be permanent, 
5 although in some circumstances disconnection may be made an 
option . 

A first possible use, with the substance 84 a lyophi- 
lisate, is shown in Figures 9A to 9D . The needle 89 of the 
syringe is not shown in Figures 9A to 9C . The components 

10 81, 82 and 83 are fitted together with the stop valve 98 
closed, the needle 96 piercing the piston-seal 90 and the 
spike 100 the thin zone 87 of the stopper 85 (Figure 9A) . 
Then the valve 98 is opened and the liquid 92 may flow into 
the bottle 81 to mix with substance 84. 

15 The assembly is inverted and the user compresses it 

axially (Figure 9B) , the advance of the piston-seal 90 
towards the capped end of the syringe 82 forcing the liquid 
92 along the cannula 94 and into the bottle 81 to create a 
solution 103. The space 104 above this solution is 

20 therefore now gas under pressure. The axial compression is 
then released and the gas expands and forces the solution 
103 back down the cannula 94 and into the syringe 82 (Figure 
9C) . The piston-seal 90 is forced back, and when it 
registers with a desired mark on a scale (not shown) on the 

25 transparent wall of the syringe, the valve 98 is closed. 
The syringe 82 now contains a precise, selected dose, the 
balance of the solution being confined in the bottle 81 
under reduced pressure. 
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The cap 88 is then removed and the needle 89 is thrust 
into the end piece 105 of a perfusion bag 106. The syringe 
is then operated to discharge a predetermined volume of 
solution 103 into the bag (Figure 9D) . 
5 The same sequence can be followed up to Figure 9C using 

the syringe 82 of Figure 8C with the needle 89. The 
piston-seal 90 is self-closing when the needle 96 is 
withdrawn, enabling the components 81 and 83 to be removed 
once the valve 98 has been closed. The syringe 82 can then 
10 be fitted into devices which perform the injection with a 
degree of automation; or it can be equipped with a simple 
piston rod. 

A rather different embodiment is shown in Figure 10A, 
10B and IOC. Instead of the bottle 81 there is a flame- 

15 sealed glass ampoule 110 with a tapering head 111 separated 
from the main cylindrical body by a neck 112. This neck 
112 has to be broken for use. The syringe (not shown) is 
the same as before, but the coupling element 113 is modified 
to co-operate with the ampoule 110 after removal of the 

20 latter' s head 111. It has an elongated cap 114, instead of 
the short cylindrical cap 101, with internal annular or part 
annular ribs 115 to fit tightly in a leak-proof manner 
around the main body of the ampoule, as shown in Figure IOC. 
In the embodiment of Figure 11 a cartridge 120 has a 

25 neck 121 which forms an integral coupling element. This 
screws into a piston-seal 122 of a syringe 123 in the manner 
described above, its spigot 124 seating in a recess 125 just 
short of a pre-cut slit 126 to form a leak proof engagement. 
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This is the storage position shown in Figure 11A. 

The cartridge 12 0 can be screwed forward for the nose 
124 to penetrate through the slit 126, and when the assembly- 
is axially compressed (Figure 11B) mixing of the components 
5 can take place in the cartridge 12 0, with the trapped gas 
under pressure. 

The cartridge 120, now uppermost, can be released in a 
controlled manner to fill the syringe 123 with the desired 
amount of dose (Figure 11C) . At any selected point, the 
10 cartridge 120 can be unscrewed from the piston-seal 122 and 
the slit 126 will re-close, leaving the syringe as in Figure 
11D. 

The cartridge need not be totally removed; it can be 
partially unscrewed to the Figure 11A position where it can 
15 act as the plunger rod for the syringe when that is equipped 
with a needle 127 (Figure HE) . 
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CLAIMS 

1. A fluid transfer assembly comprising a body with a 
chamber closed by a resilient plug presenting a socket to 
the exterior, and a connector with a passage therethrough 

5 co-operable with the plug for a leading spigot to enter the 
socket and penetrate further through the plug to open 
communication between the passage and the chamber while the 
portion to the rear of the spigot screws into the socket and 
forms a seal before the leading end of the spigot enters the 
10 chamber. 

2. A fluid transfer assembly as claimed in Claim 1, 
wherein the socket has a complementary screw thread for 
engagement by the screw thread of the connector. 

3. A fluid transfer assembly as claimed in Claim 2, 
15 wherein the socket wall is plain and the connector has a 

self-tapping thread that bites into the relatively soft 
material of the plug. 

4. A fluid transfer assembly as claimed in Claim 3, 
wherein between the self-tapping thread and the spigot there 

2 0 is a widened portion which can snap through the neck of the 
socket (into which the screw thread bites) to enter a 
widened base of the socket to make the connector captive to 
the plug. 

5. A fluid transfer assembly as claimed in any preceding 
25 claim, wherein there is a pre-cut slit between the base of 

the socket and the inner, chamber end of the plug that self- 
seals in the absence of the spigot but which allows the 
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penetration of the spigot. 

6. A fluid transfer assembly as claimed in Claim 5, 
wherein the socket has a central narrow recess in its base 
leading to the pre-cut slit, the spigot fitting snugly into 

5 this recess before it is advanced into the slit. 

7. A fluid transfer assembly as claimed in any one of 
Claims 1 to 4, wherein the spigot is of needle form and the 
screw action causes the needle tip to pierce the plug 
between the base of the socket and the inner, chamber end of 

10 the plug. 

8. A fluid transfer assembly as claimed in any preceding 
claim, wherein the body is tubular and the plug is slidable 
therein but resistant to rotation. 

9. A fluid transfer assembly as claimed in Claim 8, 
15 wherein the body and connector form a syringe, the connector 

having a needle at the opposite end of the passage from the 
spigot . 

10. A fluid transfer assembly as claimed in any one of 
Claims 1 to 7, wherein the body is a bottle and the plug 

20 seals the mouth of the bottle. 

11. A fluid transfer assembly as claimed in any preceding 
claim, and including a further body with a chamber closed by 
a plug, wherein the connector is adapted to fit sealingly to 
this further body and simultaneously penetrate the plug to 

2 5 put the end of the passage remote from the spigot in 
communication with the chamber of the further body. 

12. A fluid transfer assembly as claimed in Claim 11, 
wherein the plug of the further body presents a socket to 


WO 00/13723 


PCT/GB99/02904 


17 

the exterior and the connector has screw engagement 
therewith in a manner similar to its engagement with the 
plug of the first body. 

13. A fluid transfer assembly as claimed in Claim 11, 
5 wherein the plug of the further body has a thin section 

penetrable by a sharpened spigot at said remote end of the 
passage, simultaneous with a snap or press fit of the 
connector with the further body. 

14. A fluid transfer assembly as claimed in Claim 11, 12 or 
10 13, wherein one body is as claimed in Claim 8 and the other 

body is as claimed in Claim 10, enabling material in the 
tubular body to be mixed with material in the bottle. 

15. A fluid transfer assembly as claimed in any preceding 
claim, wherein the connector has a valve to open or close 

15 the passage. 

16. A fluid transfer assembly as claimed in Claims 1 to 9, 
wherein the end of the passage remote from the spigot opens 
into a socket that sealingly receives a glass ampoule. 

17. A fluid transfer assembly as claimed in Claim 8, 
2 0 wherein the body and connector form a syringe, the body 

having a needle at the end opposite that which the connector 
enters to mate with the plug. 

18. An assembly for making the needle of a syringe safe 
after use, the assembly comprising a needle holder that fits 

25 tightly to the forward end of the body of the syringe, and 
a sleeve which houses the holder and which, in an in use 
position, shrouds said forward end and secures to the body 
of the syringe rearwardly of the holder, a needle of the 
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holder then projecting forwardly clear of the sleeve, 
wherein the sleeve is removable forwardly from the syringe 
body, that removal dislodges the needle holder when the 
sleeve has moved sufficiently to shroud the needle, and the 
5 needle holder is retained by the sleeve with the needle 
shrouded when removal is complete. 

19. An assembly as claimed in Claim 19, wherein the rear 
end of the sleeve is reduced to present an internal shoulder 
which dislodges the needle holder on removal. 
10 20. An assembly as claimed in Claim 19, wherein the reduced 
rear end portion of the sleeve is a tight fit onto the body 
of the syringe. 

21. An assembly as claimed in Claim 20, wherein the holder 
fits firmly into the sleeve immediately forward of the 

15 shoulder and is thereby retained after removal. 

22. An assembly as claimed in Claim 19, wherein the reduced 
rear end portion of the sleeve screws onto the body of the 
syringe . 

23. An assembly as claimed in Claim 22, wherein the sleeve 
20 is internally screw threaded forward of said shoulder and 

the needle holder has a formation that engages this thread 
as the sleeve is unscrewed from the body of the syringe, the 
retention of the needle holder after removal being by the 
engagement of said formation with the screw thread. 
25 24. An assembly as claimed in any one of Claims 18 to 23, 
wherein a needle cap covers the needle before use, its rear 
end being retained between the needle holder and the sleeve. 


WO 00/13723 


PCT/GB99/02904 


1/10 



SUBSTITUTE SHEET (RULE 26) 


WO 00/13723 


PCT/GB99/02904 


2/10 

11 15 27 28 29 23 22 , 

^ ' - A, A -fy - z ■- a - ^ // s/ 


^IFig. 3 A 



r> //////) 


3C 


Fig. 3D 


Fig. 3E 


SUBSTITUTE SHEET (RULE 26) 


WO 00/13723 


PCT/GB99/02904 



SUBSTITUTE SHEET (RULE 26) 


WO 00/13723 


PCT/GB99/02904 


4/10 



SUBSTITUTE SHEET (RULE 26) 


WO 00/13723 


PCT/GB99/02904 



SUBSTITUTE SHEET (RULE 26) 


WO 00/13723 


PCT/GB99/02904 



WO 00/13723 


PCT/GB99/02904 



SUBSTITUTE SHEET (RULE 26) 


WO 00/13723 


PCT/GB99/02904 



WO 00/13723 


PCT/GB99/02904 


9/10 



Fig. 10A Fig. 10B Fig. 10C 


SUBSTITUTE SHEET (R! HE 26) 


WO 00/13723 


PCT/GB99/02904 


10/10 



SUBSTITUTE SHEET (RULE 26)" 


PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 


(51) International Patent Classification 7 : 
A61M 5/28, 5/315 


(11) International Publication Number: WO 00/13723 

(43) International Publication Date: 16 March 2000 (16.03.00) 


(21) International Application Number: PCT/GB99/02904 

(22) International Filing Date: 2 September 1999 (02.09.99) 


(30) Priority Data: 

9819222.2 
9900578.7 


4 September 1998 (04.09.98) 
13 January 1999 (13.01.99) 


(71) Applicant (for all designated Slates except US): OWEN MUM- 

FORD LIMITED [GB/GB]; Brook Hill, Woodstock, Oxford 
OX20 ITU (GB). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): MEYER, Gabriel [CH/CH]; 
Route de la Dullive, CH-1 195 Dully (CH). 

(74) Agents: LAINE, Simon, James et al.; Wynne-Jones, Laine & 
James, 22 Rodney Road, Cheltenham, Gloucestershire GL50 
1JJ (GB). 


(81) Designated States: AU, JP, US, European patent (AT, BE, CH, 
CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, 
PT, SE). 


Published 

With international search report. 


(88) Date of publication of the international search report: 

6 July 2000 (06.07.00) 


(54) Title: IMPROVEMENTS RELATING TO FLUID TRANFER ASSEMBLIES 
(57) Abstract 

A medical substance (9, 92) is contained in a body (11, 82, 123) by a plug 
which (15, 67, 90, 122) is penetrated rather than removed in order to extract the 
substance in a sterile manner. The plug (15, 67, 90, 122) has a socket (23, 70, 91) 
open to the exterior and a connector (14, 60, 82, 120) has a screw threaded nose 
(22, 62, 95, 121) which engages therein, either by screwing into a complementary 
thread or by self tapping. The plug (15, 67, 122) may have a pre-cut slit (27, 68, 
126) through it from the base of the socket (23, 70) and as the connector screws 
in a spigot (29, 64, 124) on its extremity works through the slit. A passage (20) 
through the spigot and nose is then available to the substance. When the connector is 
unscrewed, the slit closes up. Alternatively, the nose (95) may carry a hollow needle 
(96) which pierces its way through the plug (90). The plug may be a piston-seal 
(15, 90, 122) of a syringe or the cap (67) of a bottle (66). The connector may 
be a transfer device (83, 113) connectable to another body (81, 1 10) containing a 
substance to be mixed with the first substance before use. 





FOR THE PURPOSES OF INFORMATION ONLY 




Codes used to identify S 

tates pa 

rty to the PCT on the front 

oages 

of pamphlets publishing international applications under the PCT. 

AL 


ES 


LS 


SI 

Slovenia 


Armenia 

FI 

Finland 

LT 



Slovakia 

AT 


FR 

France 


Luxembourg 

SN 

Senegal 

AU 

Australia 




Latvia 

sz 

Swaziland 

AZ 

Azerbaijan 

GB 

United Kingdom 

MC 


TD 

Chad 

BA 

Bosnia and Herzegovina 

GE 


MD 

Republic of Moldova 

TG 

Togo 

BB 


GH 


MG 

Madagascar 

TJ 

Tajikistan 

BE 

Belgium 



MK 

The former Yugoslav 

TM 


BF 

Burkina Faso 

GR 



Republic of Macedonia 

TR 

Turkey 

BG 

Bulgaria 

HU 


ML 

Mali 

TT 

Trinidad and Tobago 

BJ 


IE 


MN 

Mongolia 

UA 

Ukraine 

BR 


IL 


MR 

Mauritania 

UG 


BY 

Belarus 

IS 




US 

United States of America 

CA 

Canada 

IT 

Italv 

MX 


uz 

Uzbekistan 


Central African Republic 

JP 


NE 

Niger 




Congo 

KE 


NL 

Netherlands 

YU 


CH 

Switzerland 

KG 

Kyrgyzstan 

NO 


zw 

Zimbabwe 

CI 

cate d'lvoire 


Democratic People's 

NZ 

New Zealand 



CM 

Cameroon 


Republic of Korea 

PL 




CN 


KR 

Republic of Korea 

FT 

Portugal 



CU 


KZ 

Kazakstan 


Romania 



CZ 

Czech Republic 

LC 

Saint Lucia 

RU 

Russian Federation 



DE 

Germany 

LI 

Liechtenstein 

SD 

Sudan 



DK 

Denmark 

LK 


SE 




EE 


LR 


SG 

Singapore 




INTERNATIONAL SEARCH REPORT 


Intern.- al Application No 

PCT/GB 99/02904 


B. FIELDS SEARCHED 



IPC 7 A61M A61J 



ded in the fields searched 


Patent Classification (IPC) or to both national ■ 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


US 5 775 506 A (GRABENKORT RICHARD W) 
7 July 1998 (1998-07-07) 
column 3, line 57 -column 4, line 15 
figures 4,5 


EP 0 264 273 A (DAIKY0 G0MU SEIKO KK) 
20 April 1988 (1988-04-20) 
figure 2 

GB 836 279 A (AMERICAN HOME PRODUCTS 
CORPORATION) 1 June 1960 (1960-06-01) 
page 2, line 95 - line 101; figure 10 

-/" 


1,2,5, 
7-13,17 


3,4, 

12-14,16 


1,7-11, 
17 


0 


' Special categories of cited 


iment published after the international filing date 
ty date and not in conflict with the application but 
understand the principle or theory underlying the 


•O- document referring to an oral disclosure, use, ej 


er of the same patent family 


Date of the actual completion of the international search 

21 December 1999 


1 8. 04. 2000 


(second shoot) (July 1992) 


page 1 of 2 


INTERNATIONAL SEARCH REPORT 


PCT/GB 99/02904 


)) DOCUMENTS CONSIDERED TO B 


Citation of doou 


WO 95 32015 A (MEYER GABRIEL) 
30 November 1995 (1995-11-30) 
page 15, line 28 -page 15, line 12 
figures 23-26 

US 5 569 191 A (MEYER GABRIEL) 
29 October 1996 (1996-10-29) 
abstract; figures 1-4 

US 3 659 602 A (CL0YD HAROLD S) 
2 May 1972 (1972-05-02) 
figure 1 

FR 1 130 413 A (FARBWERKE H0ECHST AG) 
5 February 1957 (1957-02-05) 
page 2, left-hand column, line 11 - line 
24; figures 


page 2 of 2 


INTERNATIONAL SEARCH REPORT 


PCT/GB 99/02904 


n of item 1 of first sheet) 


Th,s .nt.mat.onal Search Report ha, not been established .n respect of certain cla,ms under Article 1 7(2)(a) lor the followmg 
1. | | Claims Noa.: 


ct matter not required to be searched by this Authority, namely: 


2. Q Oaims Nos.^ M pafta o) tha |nt8manonal Ap p, jcatlon that do not comply wrth the prescnbed requirements to 


X L-l Slir» N m.v are dependent claims and are no, drafted ,n accordance wrth the second and third sentence of Rule 6.4(a). 


e unity of Invention is lacking (Continuation of item 2 of first sheet) 


This International Searching Authonty found multiple inventions in this intemstional application, a 

see additional sheet 


. Q Aa all required additional search fees were timely paid by the applicant, thts International Search Re, 

^ oYany'additronsI fee. 

. Q Asonlys 

1-17 


FormPCT/ISA/210« 


,of first sheet (1)) (July 1998) 


International Application No. PCTV GB 99/02904 

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 

1. Claims: 1-17 

Fluid transfer assembly 

2. Claims: 18-24 

assembly protecting the needle of a syringe 


INTERNATIONAL SEARCH REPORT 

(nation on patent family members 


Intern." tal Application No 

PCT/GB 99/02904 


Patent document 


US 5775506 

A 

07-07 

■1998 

AU 

2247499 A 

10-05-1999 





EP 

0930904 A 

28-07-1999 





WO 

9813084 A 

02-04-1998 

EP 0264273 

A 

20-04 

•1988 

JP 

2030716 C 

19-03-1996 





JP 

7047045 B 

24-05-1995 





JP 

63097173 A 

27-04-1988 





DE 

3777525 A 

23-04-1992 





US 

4997423 A 

05-03-1991 

GB 836279 

A 



NONE 



WO 9532015 

A 

30-11- 

1995 

AU 

6643994 A 

18-12-1995 





CZ 

9600319 A 

15-05-1996 





FI 

960320 A 

11-03-1996 





NO 

960286 A 

24-01-1996 





PL 

312713 A 

13-05-1996 





SK 

22896 A 

01-10-1996 

US 5569191 

A 

29-10- 

1996 

DE 

69317650 D 

30-04-1998 





DE 

69317650 T 

08-10-1998 





EP 

0625917 A 

30-11-1994 





JP 

7506287 T 

13-07-1995 





AT 

164315 T 

15-04-1998 





CA 

2130122 A 

16-06-1994 





WO 

9413344 A 

23-06-1994 





ES 

2115201 T 

16-06-1998 

US 3659602 

A 

02-05- 

1972 

NONE 



FR 1130413 

A 

05-02- 

1957 

NONE 




Foim PCT/ISA/210 (patent family annex) (July 1992) 


